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Abstract
Purpose of Review This article provides an update of recent practice trends in neuraxial labor analgesia. It reviews available
evidence regarding management of labor pain in obstetric patients with COVID-19, serious adverse events in obstetric anesthesia
to help inform risk/benefit decisions, and increasingly popular neuraxial labor analgesia techniques and adjuvants. State-of-the-
art modes of epidural drug delivery are also discussed.
Recent Findings There has recently been a focus on several considerations specific to obstetric anesthesia, such as anesthetic
management of obstetric patients with COVID-19, platelet thresholds for the safe performance of neuraxial analgesia in obstetric
patients with thrombocytopenia, and drug delivery modes for initiation and maintenance of neuraxial labor analgesia.
Summary Neuraxial labor analgesia (via standard epidural, dural puncture epidural, and combined spinal epidural techniques) is the
most effective therapy to alleviate the pain of childbirth. SARS-CoV-2 infection is not, in and of itself, a contraindication to neuraxial
labor analgesia or cesarean delivery anesthesia. Early initiation of neuraxial labor analgesia in patients with COVID-19 is recommend-
ed if not otherwise contraindicated, as it may reduce the need for general anesthesia should emergency cesarean delivery become
necessary. Consensus regarding platelet thresholds for safe initiation of neuraxial procedures has historically been lacking. Recent
studies have concluded that the risk of spinal epidural hematoma formation after neuraxial procedures is likely low at or above an
imprecise range of platelet count of 70–75,000 × 106/L. Thrombocytopenia has been reported in obstetric patients with COVID-19, but
severe thrombocytopenia precluding initiation of neuraxial anesthesia is extremely rare. High neuraxial blockade has emerged as one of
the most common serious complications of neuraxial analgesia and anesthesia in obstetric patients. Growing awareness of factors that
contribute to failed conversion of epidural labor analgesia to cesarean delivery anesthesia may help avoid the risks associated with
performance of repeat neuraxial techniques and induction of general anesthesia after failed epidural blockade. Dural puncture tech-
niques to alleviate the pain of childbirth continue to become more popular, as do adjuvant drugs to enhance or prolong neuraxial
analgesia. Novel techniques for epidural drug delivery have become more widely disseminated.
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Introduction

Single-shot spinal, standard epidural, combined spinal epidu-
ral (CSE), and dural puncture epidural (DPE) are the most
effective techniques to alleviate the pain of childbirth.
Initiation of neuraxial blockade in laboring patients provides
reliable and rapid onset of high-quality pain relief with mini-
mal serious side effects to the mother and fetus. Catheter-
based techniques (epidural, CSE, DPE) also provide a means
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of rapid conversion to surgical anesthesia for operative deliv-
ery. In situ catheters that can be utilized successfully for ce-
sarean delivery anesthesia minimize the need for induction of
general anesthesia (GA) and thereby reduce the likelihood of
exposure to the risks of GA in this patient population
(Table 1).

This article provides an up-to-date, evidence-based review
of current trends in neuraxial labor analgesia, including strat-
egies for optimizing and customizing analgesia. We will also
include a discussion of how to navigate providing neuraxial
labor analgesia during the COVID-19 pandemic.

Preparation for Neuraxial Procedures

While our understanding of COVID-19 is still evolving, the
pandemic has changed several aspects of the management of
obstetric patients. Preparation for a neuraxial procedure now
requires an understanding of how to screen and prepare for
patients with SARS-CoV-2 infection.

Preparation for Neuraxial Labor Analgesia
during the COVID-19 Pandemic

All patients should be screened for COVID-19 symptoms re-
motely (i.e., by phone or video) before entrance to the labor
and delivery floor. Ideally, universal testing should be
employed so that the SARS-CoV-2 status of all hospitalized
patients is known. Healthcare providers should use contact
and droplet precautions with eye protection (gown, gloves,
surgical mask, face shield) when in contact with a patient with
known or suspected COVID-19 and when undertaking
neuraxial procedures for labor, in accordance with several
obstetric anesthesia society recommendations. Airborne pre-
cautions with an N95 mask and face shield (or a powered air-
purifying respirator (PAPR) if these have an insufficient seal)

should be used during aerosol-generating procedures such as
intubation [1]. Equipment in rooms should be limited to nec-
essary drugs and labor analgesia and intubating supplies
(“COVID kits”) to avoid contamination of anesthesia carts
and drug-dispensing machines. If feasible, it is also prudent
to limit the number of healthcare providers caring for COVID-
19 patients; a log should be maintained of every staff member
who goes in and out of the labor and operating rooms.

Early neuraxial labor analgesia is recommended for obstet-
ric patients with COVID-19 unless otherwise contraindicated,
as it may reduce the need for GA should emergency cesarean
delivery become necessary. Because patients with COVID-19
may require venous thromboembolism (VTE) prophylaxis,
considerat ion of the timing and dose of the last
anticoagulation medication may be required [2••]. It is also
advisable to check a platelet count prior to initiation of
neuraxial procedures, although thrombocytopenia is typically
only reported in patients with severe COVID-19 illness.
However, severe thrombocytopenia in laboring patients that
precludes neuraxial analgesia and anesthesia is rare, except in
the presence of other etiologies of thrombocytopenia, dissem-
inated intravascular coagulation (DIC), additional comorbidi-
ties, or severe disease.

Informed Consent

Neuraxial procedures in obstetric patients have a strong safety
record, but mild, transient complications and rare, serious,
life-threatening complications can occur. Postdural puncture
headache (PDPH) is a common, potentially severe complica-
tion of neuraxial labor procedures, with an incidence of rough-
ly 0.7–1% [3, 4]. PDPH develops in an estimated 52–60% of
obstetric patients after accidental dural puncture (ADP) with
an epidural needle and is far less frequent after spinal tech-
niques (0.5–2% with small pencil-point spinal needles) [5].
Recent studies suggest that PDPH is, rarely, associated with
increased risk of major neurologic complications (e.g., cere-
bral venous thrombosis, subdural hematoma, bacterial menin-
gitis, persistent low back pain, chronic headache) [6•].

High neuraxial blockade has been identified as one of the
most common serious complications of neuraxial anesthesia
and analgesia in obstetric patients, with an incidence of rough-
ly 1/4336 neuraxial procedures [3]. This adverse event most
often occurs in the labor suite as a result of unrecognized
spinal catheter placement during labor epidural procedures
but can also occur when spinal anesthesia for surgical delivery
is administered after a failed epidural anesthetic (which may
complicate up to 14% of epidural placements) [7]. It is rea-
sonable to discuss with patients that optimal placement of the
epidural catheter for labor analgesia and/or surgical anesthesia
cannot be guaranteed and that the catheter may require re-
placement if pain relief is partial or failed or should cesarean
delivery become necessary. Growing awareness of factors that

Table 1 Adverse events
associated with general
anesthesia in obstetric
patients

Airway complications (including difficult
tracheal intubation, respiratory
depression on emergence)

Potential for pulmonary aspiration

Increased venous thromboembolism

Cerebrovascular injury in the setting of
severe hypertension

Neonatal depression

Unintentional intraoperative awareness

Higher incidence of venous
thromboembolic complications

Uterine relaxation from volatile agents

Surgical site infection

Increased postoperative pain

Increased nausea, sedation
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contribute to failed labor epidural conversion to cesarean de-
livery anesthesia (Table 2), as well as active management of in
situ epidural catheters and early replacement of nonfunction-
ing catheters, may help reduce the incidence of high neuraxial
blockade and limit the use of GA in obstetrics [8, 9].

Given the rarity of serious neurologic complications of
neuraxial blockade in obstetric patients, accurate estimates
of the incidence of such events are difficult to gauge.
Infection (meningitis, spinal epidural abscess) is a rare cause
of serious neurologic sequelae [10]. The risk of direct spinal
cord or permanent nerve root damage is extremely low in
obstetric patients. To try to minimize trauma during neuraxial
procedures, we require that patients report any pain or pares-
thesias that may occur during the neuraxial procedure and then
move the needle or catheter accordingly. In addition, ultra-
sound can assist in more accurately identifying the lower lum-
bar interspaces (e.g., L4,5 or L3,4) that are more likely to be
below the conus medullaris (the tapered, lower end of the
spinal cord which typically occurs near lumber vertebral
levels 1 and 2 but may be lower).

Spinal epidural hematoma (SEH), the most feared compli-
cation of neuraxial anesthesia, has traditionally been associat-
ed with anticoagulation therapy, severe thrombocytopenia,
traumatic procedures requiring multiple attempts, existing spi-
nal pathology (e.g., spinal stenosis), and thoracic procedures
in non-obstetric patients [11]. Obstetric patients are at a lower
risk for SEH formation when compared with the general pop-
ulation, with an estimated incidence of 1:200,000–1:250,000
versus 1:3600 in the elderly orthopedic female [11]. Potential
reasons include a compliant epidural space (especially in the
lumbar region where neuraxial labor analgesia is performed),
the hypercoagulable state of pregnancy, a relatively low inci-
dence of spinal pathology, and a lower likelihood of therapeu-
tic anticoagulation.

Thrombocytopenia affects up to 12% of obstetric patients,
with ~ 1% having a platelet count < 100,000 × 106/L. [12]
High-quality data to guide anesthesia providers about whether

to proceed with neuraxial techniques in thrombocytopenic
obstetric patients are limited. A recent meta-analysis reporting
lumbar neuraxial procedures (i.e., lumbar puncture; spinal,
epidural, CSE procedures; epidural catheter removal) in
thrombocytopenic patients (defined as platelet count <
100,000 × 106/L) across populations (e.g. pediatric and adult
oncology patients, obstetric patients) concluded that SEH is
rare [13••]. Thirty-three cases of SEH were identified from a
total of 7476 procedures between the years 1947 and 2018,
most commonly after lumbar punctures (75.8%) with platelet
counts < 50,000 × 106/L (61%). Five cases of SEH in obstetric
patients with thrombocytopenia were reported: one in a patient
who was coagulopathic at the time of accidental epidural cath-
eter removal, one who had an underlying spinal arteriovenous
malformation (AVM), two with hemolysis, elevated liver en-
zymes, and low platelets (HELLP) syndrome; and one with
eclampsia. The authors concluded that the sample probability
of spinal epidural hematoma formation for all neuraxial pro-
cedures is likely low, above an imprecise range of platelet
count ≥ 70–75,000 × 106/L [0.097% (95% CI 0.002, 0.2%)].

Subsequently, a Society for Obstetric Anesthesia and
Perinatology (SOAP) interdisciplinary consensus statement
on neuraxial procedures in thrombocytopenic obstetric pa-
tients concluded that if the platelet count is ≥ 70,000 × 106/L
and there are no additional contraindications or risk factors,
then there is likely to be a low risk of spinal epidural hemato-
ma and it is reasonable to proceed with a neuraxial procedure
if clinically indicated (class IIa and level C-LD) [2••]. In the
subgroup with a known etiology of thrombocytopenia and a
platelet count between 50,000 and 70,000 × 106/L, an indi-
vidualized risk/benefit analysis within the clinical context is
required to determine the appropriateness of neuraxial an-
esthesia. If the platelet count is below 50,000 × 106/L, then
there may likely be an increased risk of SEH, and it may be
reasonable to avoid neuraxial procedures (class IIb and
level C-LD). Obstetric patients who present to the labor
and delivery floor with newly recognized thrombocytope-
nia may require additional work-up before initiation of
neuraxial labor analgesia if the platelet count is < 70,000
× 106/L. The SOAP consensus statement is not intended to
establish a standard of care or to replace medical judge-
ment but rather to provide guidance for weighing the rela-
tive risks and benefits of performing neuraxial procedures
in obstetric patients with thrombocytopenia.

Physical Examination and Laboratory Studies

A focused history and physical examination are recommended
prior to initiation of neuraxial labor analgesia. The American
Society of Anesthesiology (ASA) and SOAP practice guide-
lines for obstetric anesthesia endorse that a platelet count is not
required prior to initiation of neuraxial blockade in low-risk
obstetric patients [14]. Rather, the anesthesiologist’s decision

Table 2 Factors
associated with failed
epidural conversion
(*validated in a
systematic review and
meta-analysis: Bauer
ME, Kountanis JA, Tsen
LC, Greenfield ML,
Mhyre JM. Int J Obstet
Anesth 2012;21:294–
309)

Placement by a non-obstetric
anesthesiologist/nonspecialist*

Performance of a standard epidural
technique (compared with CSE, DPE)

Increasing number of
clinician-administered boluses for
breakthrough pain*

Increased urgency for cesarean delivery*

Prolonged duration of analgesia

Higher body mass index

Placement in early labor

CSE combined spinal epidural procedure,
DPE dural puncture epidural procedure
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to order a platelet count should be individualized based on the
patient’s obstetric history (e.g., HELLP (hemolysis, elevated
liver enzymes, and low platelet count syndrome)) a history of
clinically concerning mucocutaneous bleeding or petechiae,
or other comorbid states (e.g., severe thrombocytopenia with-
out a known etiology). Severe thrombocytopenia and a change
in platelet count from > 100,000 × 106/L to < 100,000 × 106/L
was found to be extremely rare in a recent retrospective review
of 984 patients with pre-eclampsia, except in the case of pa-
tients with HELLP syndrome [15•].

In general, obstetric patients are hypercoagulable due to an
increase in most procoagulant factors and most commonly
have normal hemostasis parameters.When evaluating patients
for neuraxial labor analgesia, the PT and aPTT may be most
clinically useful when patients are on exogenous anticoagu-
lants and have DIC or other inherited or acquired coagulation
defects.

There are some reports of thromboelastography (TEG) and
rotational thromboelastometry (ROTEM) being used to predict
bleeding risk prior to initiation of neuraxial anesthesia and anal-
gesia, including in thrombocytopenic obstetric patients.
However, the correlation between TEG andROTEMparameters
and clinical bleeding may be poor, except at very low platelet
counts [16]. As such, there is insufficient evidence to recom-
mend the routine use of viscoelastic point of care testing in
thrombocytopenic obstetric patients, including those with pre-
eclampsia, to determine the safety of neuraxial techniques [2••].

Equipment for Neuraxial Blockade

Several advances in epidural catheter design and epidural drug
delivery technology have improved the efficacy of neuraxial
labor analgesia over the past decades.

Epidural Catheter Design

Epidural catheters are available in nylon blends with interme-
diate bending stiffness and in more flexible, wire-reinforced
versions with either a nylon or polyurethane coating around
the inner spring-wound coil. They also are made in single-end
hole or multi-orifice designs. Some traditional nylon catheters
have flexible tips to minimize the risks described below that
have been associated with stiffer catheters.

Several studies have demonstrated a lower incidence of
epidural vein cannulation, paresthesia, and catheter migration
with the use of flexible wire-reinforced catheters when com-
pared with stiffer nylon versions [17]. However, wire-
reinforced catheters can be harder to thread, likely by virtue
of the flexibility afforded by the stainless-steel wire coil and
the material properties of the polyurethane or nylon blend
coating surrounding the inner coil. If there is difficulty
threading the catheter, then consider distending the epidural
space with additional saline, retracting the epidural needle and

re-identifying the epidural space, using a stiffer nylon catheter
in lieu of a flexible catheter, or repeating the procedure at a
different interspace [18] (Table 3). Do not separately with-
draw a catheter that has already exited the tip of the needle;
take the needle and catheter out together to avoid catheter
sheering.Wire-reinforced catheters have limited magnetic res-
onance imaging (MRI) compatibility, whichmay be important
if obstetric patients require MRI peripartum neurologic eval-
uation; some are considered “magnetic resonance-condition-
al,”which allows for use under specific conditions [17]. There
appears to be no difference in clinical outcomes (e.g., analge-
sic efficacy, episodes of breakthrough pain, occurrence of
complications) between single-end hole catheters and multi-
orifice designs when wire-reinforced catheters are used [19].
We use single-end hole wire-reinforced polyurethane cathe-
ters with good effect.

Spinal Needle Type and Gauge for CSE and DPE Techniques

CSE kits are available with either a 25-, 26-, or 27-gauge long
spinal needle. Alternatively, a 5-in. (12.7 cm) spinal needle that
is compatible with the epidural needle provided in your epidural
kit can be added to the sterile field. Epidural manufacturers and
distributors in the USA provide different needle designs of a
specific gauge in their non-customCSE kits. Before performing
a dural puncture technique, it is important to confirm that the
spinal and epidural needle pair that you are using is compatible;
the spinal needle must exit the epidural needle with sufficient
length to reach the dura.

Drug Delivery Techniques

Pump infusion technology has evolved over the past decades.
Patient-controlled epidural anesthesia (PCEA) has largely re-
placed continuous epidural infusion (CEI) technology. With
PCEA, a background continuous infusion is most commonly
provided, with self-administered patient boluses at

Table 3 Corrective
maneuvers to facilitate
advancing flexible wire-
reinforced catheters*

Administer saline through epidural needle
and retry

Identify epidural space at a different
vertebral level

Withdraw epidural needle, re-engage in
ligament, and re-advance

Use a stiffer catheter

Change angle of needle slightly (note:
rotating the needle has been associated
with an increased in accidental dural
puncture)

*Do not remove catheter separately from
the needle, once it has been advanced at all
through the tip of the epidural needle
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predetermined time intervals. PCEA with continuous back-
ground infusion may reduce the need for clinician-
administered boluses and improve maternal analgesia [20],
but may increase the incidence of motor block, depending
on the concentration of local anesthetic (LA) [21]. Optimal
PCEA settings have not been determined, but common patient
bolus regimens with varying background infusions include 8–
10 mL 0.0625% bupivacaine with 2 μ/mL fentanyl every 10
min; 6–8 mL 0.08–0.1% bupivacaine with 2 μ/mL fentanyl
every 15 min; or 10 mL 0.1% ropivacaine with 2 μ/mL fen-
tanyl every 10–15 min. In order to optimize maternal satisfac-
tion, it is important to address patient expectations and train-
ing when using the PCEA technique. New PCEA technolo-
gies, including disposable devices and computer-integrated
infusion pumps which modify the background infusion based
on patient bolus requirements, are being developed.

More recently, patient-controlled intermittent bolus (PIEB)
techniques for the administration of epidural infusion medica-
tions have replaced continuous infusion and PCEA techniques
at many institutions. With PIEB, the pump itself administers
high-pressure boluses at predetermined intervals. Most PIEB
technology permits patient-controlled boluses in addition to
the programmed pump boluses. The PIEB technique has been
shown in several studies to improve patient comfort and sat-
isfaction, reduce total LA consumption, and reduce clinician-
administered boluses without increasing the incidence of mo-
tor block [22]. Rare cases of high block after inadvertent in-
trathecal catheter placement or unrecognized catheter migra-
tion have been reported in the literature. Determining the op-
timal dose and time interval for programmed boluses with
epidural solutions of different concentrations has proven chal-
lenging. Bupivacaine 0.0625%with fentanyl 2 μ, 5 mL PCEA
boluses, 6 mL PIEB q 30 min [23] and ropivacaine 0.1% with
fentanyl 2 μ/mL, 5 mL PCEA boluses, 5 mL PIEB q 1 h [24]
are among several options for a PIEB technique.

Neuraxial Ultrasound

Ultrasound identification of the intended lumbar interspace
and estimation of the depth to epidural space is being used
increasingly in patients with challenging anatomy (e.g., partu-
rients with obesity or scoliosis), as well as for routine epidural
placements. A recent systematic review (31 clinical trials and
1 meta-analysis) concluded that neuraxial ultrasound was
more accurate than palpation in identifying a specific lumbar
interspace and provided an excellent estimate of depth to the
epidural or intrathecal space [25]. In addition, it showed that
ultrasound increased the overall success and reduced the risk
of traumatic procedures in a manner superior to palpation.
Because becoming proficient in neuraxial use in patients with
complex anatomy requires facility with the tool, we advocate
the routine use of ultrasound, when feasible, prior to initiation
of neuraxial blockade in obstetric patients.

Neuraxial Labor Analgesia Techniques

Neuraxial labor analgesia can be initiated with a single-shot
spinal, standard epidural, CSE, or DPE technique, depending
on patient- and provider-specific factors.

Single-Shot Spinal Technique

A single-shot spinal technique may be appropriate if delivery
is imminent or when a catheter-based technique is not feasible.
Adding adjuvants (e.g., epinephrine) [26] to the spinal medi-
cation can prolong the effect. If labor is unexpectedly
prolonged, an epidural catheter or repeat single-shot spinal
procedure may be required. Unlike an epidural or CSE
neuraxial analgesic technique, single-shot spinal labor analge-
sia does not provide an in situ catheter which can then be used
to provide surgical anesthesia for unplanned cesarean delivery
or for postpartum bleeding complications and procedures.

Standard Epidural Technique

The standard epidural technique is a common neuraxial pro-
cedure for labor analgesia as it is easy to perform and provides
effective analgesia. After the epidural space is identified with
the loss of resistance (LOR) technique and the epidural cath-
eter is threaded no more than 6 cm into the space [27], a
loading dose of LA with or without an opioid (most common-
ly with) is administered in 3–5 mL aliquots over several mi-
nutes, with intermittent blood pressure (BP) and heart rate
(HR) assessments.

Other adjuvants can be added to the dilute LA solutions in
current clinical use (bupivacaine 0.0625–0.1% or ropivacaine
0.08–0.1%) to improve analgesia, reduce LA consumption,
and prolong the analgesic effect. The addition of
dexmedetomidine (0.5 μg/mL), an α2-adrenoreceptor ago-
nist, to LA epidural solutions has been shown to provide com-
parable or superior labor analgesia with fewer side effects
(e.g., pruritus, nausea, and vomiting) when compared with
opioid adjuvants (sufentanil) [28]. Studies are also evaluating
the safety, efficacy, optimal dose, and mode of drug delivery
(i.e., PIEB, PCEA) with clonidine, an α2-agonist, and/or neo-
stigmine, an acetylcholinesterase inhibitor, adjuvants to the
LA solution, with or without opioid [29].

The standard epidural technique requires larger doses of
LA to initiate analgesia (i.e., the loading dose of up to 20
mL of dilute epidural solution). An epinephrine-containing
test dose can be administered to help identify inadvertent in-
trathecal or intravenous catheter placement if used as the first
part of the loading dose. If a misplaced catheter is not properly
identified, a high or total neuraxial blockade or local anesthet-
ic systemic toxicity (LAST) can ensue.
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Combined Spinal Epidural Technique

The CSE technique is used increasingly by obstetric anesthe-
siologists and other providers with specialized training in the
field. After the epidural space is identified via the loss of
resistance technique, a 25-, 26-, or 27-gauge spinal needle is
advanced via the epidural needle through the dura into the
subarachnoid space. An opioid (e.g., fentanyl, 10–20 μ)),
most commonly in combination with an LA (e.g., bupivacaine
1–2.5 mg), is administered into the subarachnoid space before
the spinal needle is withdrawn and the epidural catheter is
threaded into the epidural space. Dexmedetomidine (10 μg)
can be administered, in lieu of an opioid, for the intrathecal
component [30]. Intrathecal neostigmine (50 μg) and cloni-
dine (75 μg) have also been used to augment analgesia in non-
obstetric patients in one study with no adverse effects [31].

Potential benefits of the CSE technique, when com-
pared with the standard epidural technique, include faster
onset of analgesia (3–5 min versus 20 min), higher ma-
ternal satisfaction, lower incidence of unilateral or patchy
block, reduced need for rescue analgesia, reduced total
drug dosage, improved sacral coverage [32], and in-
creased maternal mobility [33]. The use of a CSE tech-
nique instead of a standard epidural is one of the several
factors associated with the successful conversion of labor
analgesia to cesarean delivery anesthesia. The CSE tech-
nique has also been associated with more rapid cervical
dilation in one study when compared with epidural anal-
gesia in nulliparous women in early labor [34].

The CSE technique is associated with an increased
risk of fetal bradycardia [35] (not associated with an
increased risk of cesarean delivery) and opioid-induced
pruritus. Fetal bradycardia is postulated to result in part
from opioid-induced uterine hypertonus and may be
avoided by reducing the dose of intrathecal opioid
[36]. Non-reassuring fetal heart rate after CSE labor
analgesia can most often be treated with several com-
monly performed maneuvers, including a change in ma-
ternal position, fluid and terbutaline administration, and
an intravenous dose of ephedrine or phenylephrine.
Ultimately, there appears to be no difference in mode
of delivery between CSE and standard epidural analge-
sic techniques [37]. Pruritus after CSE usually resolves
after 45–60 min and can be minimized by decreasing
the dose of fentanyl (to 10–15 mcg). A small intrave-
nous dose (i.e., 5 mg) of the mixed agonist-antagonist
nalbuphine successfully reverses pruritus without revers-
ing analgesia. Concerns for increased risk of infection
or PDPH related to the dural puncture have not been
substantiated in the literature.

Although the functionality of epidural catheters placed dur-
ing a CSE technique is not known at the outset of the block,
evidence suggests that these catheters are as or more reliable

than epidural catheter placed during standard epidural
procedures.

Dural Puncture Epidural Technique

The DPE technique for labor analgesia has become in-
creasingly popular for labor analgesia. The procedure is
similar to the CSE technique, except that no intrathecal
medication is administered. Studies of DPE techniques
are equivocal as to the extent to which the dural puncture
epidural is superior to the traditional epidural technique.
One recent systematic review concluded that there was a
lack of clear benefit over traditional epidural techniques
[38•]. A second noted that although the “collective re-
sults remain ambiguous,” 25-gauge (but not 26- or 27-
gauge) spinal needles have been reported to provide
higher success rates than standard epidural techniques
without dural puncture [39]. Two other studies agreed
that dural puncture epidural results in fewer unilateral
blocks and better sacral coverage than traditional epidu-
ral analgesia.

When compared with the CSE technique, the DPE tech-
nique results in comparable analgesia in a somewhat compa-
rable timeframe (median 2 min versus 11 min) with fewer
maternal and fetal side effects (e.g., maternal pruritus, hypo-
tension, fetal bradycardia) [40]. Both techniques can be used
to aid with epidural space localization when LOR is equivocal
or difficult to discern. CSF flow through the spinal needle
provides supportive evidence that the tip of the epidural nee-
dle is close to the dura and therefore likely in the epidural
space.

Conclusion

Neuraxial labor analgesia continues to be the technique that
provides optimal and versatile pain management during labor
and the potential for conversion to an anesthetic for cesarean
delivery if needed. Procedural techniques such as CSE and
DPE have shown promise in improving sacral coverage and
reducing the number of unilateral blocks. An increasing num-
ber of adjuncts to local anesthetics are being explored to aug-
ment the quality and duration of the block. Finally, drug de-
livery systems (e.g., PIEB) continue to be refined to capitalize
on the advantage of bolus dosing to best pair patient need with
drug delivery.
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